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Executive Summary 

Piedmont Research Center (PRC) has conducted a number of with agent GBC590B, a 
novel cancer drug candidate submitted by Safe Science, Inc. (Safe Science). In previous 
tests, a subset of nude mice bearing the Panc-1 human pancreatic carcinoma xenograft 
has responded to GBC590B, including some long-term survivors (Report No, 3, 
September 14, 1998 and Report No. 11, January 20, 2000). These results arc interesting 
because pancreatic cancer is a very difficult disease to treat successfully, and the Panc-1 
xenograft model is considered representative of this tumor type. To extend these earlier 
findings, Safe Science has designed a study in the Panc-1 model using GBC590B alone 
or in combination with interferon-a2b (IFN). 

The treatment plan for this experiment is presented in the protocol design shown in Table 
1 . Mice were pair-matched on Day 1 into six groups of ten animals each. Group 1 
received vehicle (saline) on Days I, 2, 4, 6, 8, 10, 12 and 14. Groups 2> 4, 5 and 6 were 
administered GBC590B i,v. at a dose of 6.4 mg/kg on Days 1, 2, 4, 6, 8, 10, 12 and 14. 
Groups 3 and 4 received IFN s.c. at 10 x 10 6 U/kg on a qd x 14 schedule. Groups 5 and 6 
were administered IFN s.c. at doses of 5 x 10*' U/kg and 2.5 x 10* U/kg respectively. The 
test was terminated on Day 60 t Responses were assessed by survival extension compared 
to matched monotherapy or control groups, and by number of tumor regressions at the 
end of the study, 

GBC590B did not produce efficacy in this study as a single agent, or in combination with 
! interferon. There was not a subset of mice receiving GBC590B monotherapy alive on 
Day 60, but five CRs were documented among thirty animals treated with GBC590B and 
interferon (at these dose levels). However, a thorough statistical analysis could not 
demonstrate statistical significance for these few long term survivors. The reason no long 
term respondcrs was achieved with GBC590B monotherapy in this test, unlike results in 
prior studies (Reports No. 3 and No. 11), is likely because of biological variation in the 
response of tumor-bearing mice to an agent that produces a variable level of efficacy. 
PRC will be happy to discuss other experiments evaluating GBC590B with drugs or 



Piedmont Research Center 



Page 1 



Report #13 



. ... „w uiiiuuuiuiuL iiiu rMA NU OJ/^Ub/b P, 

Confidential 

biological in solid tumor xenograft models, including melanoma which is responsive to 
interferon in certain situations, 

Introduction 

Piedmont Research Center (PRC) has conducted a number of studies over the past two 
years with agent GBC590B, a novel cancer drug candidate submitted by Safe Science, 
Inc. (Safe Science). In previous tests, a subset of nude mice bearing the Panc-1 human 
pancreatic carcinoma xenograft has responded to GBC590B, including some long-term 
survivors (Report No. 3, September 14, 1998 and Report No. 1 1, January 20, 2000). 
These results arc interesting because pancreatic cancer is a very difficult disease to treat 
successfully, and the Panc-1 xenograft model is considered representative of this tumor 
type. To extend these earlier findings, Safe Science has designed a study in the Panc-1 
model using GBC590B alone or in combination with intcrferon-a2b (1FN). The results 
of this study arc presented in this report. 

Methods 

Husbandry : Female nu/nu mice (Harlan), 12-13 weeks of age (at pair-match; Day 1), 
were fed ad libitum water (reverse osmosis, 0,17% CI) and an autoclaved standard rodent 
(PICOLAB Mouse Diet 20) diet consisting of: 20% protein; 9% fat; 4% fiber; 6.5% ash; 
13,0% moisture, and 2.5% minerals. Mice were housed in static microisolators on a 12- 
hour light cycle at 21 - 22° C (70 - 72 0 F) and 40% - 60% humidity. PRC specifically 
complies with recommendations of the Guide for Care and Use of Laboratory Animals 
with respect to restraint, husbandry, surgical procedures, feed and fluid regulation, and 
veterinary care. The animal care and use program at PRC is AAALAC accredited. 

Tumor Implantation : Female nude mice were implanted subcutancously with 1 mm 3 
Panc-1 human pancreatic carcinoma fragments in the flank. Tumors were monitored 
twice weekly and then daily as the neoplasms reached the desired size range, 
approximately 100 mg. When the carcinomas reached a size range of 62 - 196 mg, the 
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animals wero pair-matched into the various treatment groups (group mean tumor weights 
ranged from 113-114 mg). Estimated Panc-1 weight was calculated using the formula: 

Tumor Weight (mg) =» W X - 

Where w ** widlh and I « length in mm of a pancreatic carcinoma. 



Dmgs: GBC590B was supplied by Safe Science, along with instructions for preparation 
of the injectable material. Saline was needed to dilute GBC590B to the appropriate 
concentration for dosing. Intcrferon-a2b was obtained from Schering® Corporation as 
the pharmaceutical drug and was diluted with saline, 

Treatment : The treatment plan for this experiment is presented in the protocol design 
shown in Tabic L Mice were pair-matched on Day 1 into six groups of ten animals each. 
Group 1 received vehicle (saline) on Days 1, 2, 4> 6, 8, 10, 12 and 14. Groups 2, 4, 5 and 
6 were administered GBC590B i,v. at a dose of 6.4 mg/kg on Days 1, 2, 4, 6, 8, 10, 12 
and 14. Groups 3 and 4 received IFN sx. at 10 x 10 6 U/kg on a qd x 14 schedule. 
Groups 5 and 6 were administered IFN sx, at 1 doses of 5 x 10* U/kg and 2.5 x 10 6 U/kg 
respectively. The test was terminated on Day 60, 

Eadpojflt : The tumor growth delay (TGD) method was used in this study. In the TGD 
method, each animal was euthanized when its Panc-1 neoplasm reached a size of 1.2 g. 
Mean Day of Survival (MDS) values were calculated for all groups. The MDS values 
were calculated for each group based on the calculated day of death of each mouse as 
given by the formula: 

Time to endpoint (calculated) * Time to exceed endpoint (observed) - — * ^ t f P ^ 

HoTDi 
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where; 

Time to exceed endpoint (observed) « number of days it takes for each tumor to 
grow past the endpoint (cut-off) size. This is the day the animal is euthanized as a 
cancer death. 

D2 day animal is euthanized. 

Dj = last day of caliper measurement bofore tumor reaches the endpoint. 
Wtj tumor weight (mg) on D2 
Wti - tumor weight (mg) on Dj 

Endpoint weight = predetermined "cut-off' tumor size for the model being used. 

Treatment may cause complete tumor regression (CR), or partial tumor regression (PR) 
in an animal, Also, therapy may limit the growth of the neoplasm to a small size that 
docs not reach the 1.2 g cut-off by the termination of the study. This latter condition is 
called stable disease, The duration of a CR, PR or stable disease response in a host was 
recorded throughout the study. 

Toxicity : Animals were weighed twice weekly during the study. Mice were examined 
frequently for clinical signs of any adverse, drug-related side effects. Acceptable toxicity 
for cancer drugs in mice is defined by the NCI as a mean group weight loss of 20% or 
less during the test, and not more than one toxic death among ten treated animals. 

Statistics : Descriptive statistics and stem-and-lcaf plots were used to explore the 
distribution of TGD values over treatment groups, including the number and type of 
censored observations, as justification for the statistical approach to hypothesis testing of 
any treatment-related differences. The nonparametric Mann-Whitney test was used to 
evaluate significance of therapy on TGD> excluding censored observations. Kaplan- 
Meier plots were also constructed and the log-rank test was used to compare survival 
distributions for groups receiving IFN-a2b. Fisher's Exact test and binomial distributions 
were used to evaluate independence of the number of surviving mice. All hypothesis 
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tests were done at a Type I error rate of 5%, and SPSS for Windows (Release 8.0) was 
used for the analyses. 

Results 

Efficacy 

Vehicle Control : All nine Panc-1 carcinomas grew progressively, and reached the \2 g 
cut-off with a calculated MDS value of 22.6 days. The summary of MDS values and 
categories and numbers of responses is shown in Table 2, The scattergram plot of 
individual animal survival times is depicted in Figure 1. The Kaplan-Meier plot of 
survival is depicted in Figure 2. The individual animal tumor caliper measurements and 
body weights (raw data) are appended to the report (Appendices A and B), 

Treatment Groups : The MDS values determined for the five treatment groups are 
essentially equal to (or less than) the MDS = 22.6 days determined for the control Group 
1. One, two, and two CRs were documented on Day 60 for combination therapy groups 
4, 5, and 6 respectively (Table 2 and Figures 1 and 2), However, statistical analyses 
including Kaplan-Meier and Log Rank tests demonstrated that there are no significant 
differences in survivors between any groups at the p = 0.05 level 

Side Effects 

All treatments were very well-tolerated, In general, mean group body weight increased 
during the experiment, and no toxic deaths occurred (Tabic 2 and Appendix A), 
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Discussion 

OBC590I3 did not produce efficacy in this study as 3 single agent, or in combination with | 
interferon, There was not a subset of mice receiving GBC590B monotherapy alive on 1 
Day 60, but five CRs were documented among thirty animals treated with GBC590B and 
interferon (at these dose levels). However, a thorough statistical analysis could not [ 
demonstrate statistical significance for these few long term survivors. The reason no long 
term responders was achieved with GBC590B monotherapy in this test, unlike results in 
prior studies (Reports No. 3 and No. 1 1), is likely because of biological variation in the 
response of tumor-bearing mice to an agent that produces a variable level of efficacy. 
PRC will be happy to discuss other experiments evaluating GBC590B with drugs or 
biologicals in solid tumor xenograft models, including melanoma which is responsive to 
interferon in certain situations. 
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Statistical Analysis by Ben Weigler, Ph.D., DVM 

Descriptive statistics and stem-and-lcaf plots were used to explore the distribution of 
TGD values over treatment groups, including the number and type of censored 
observations, as justification for the statistical approach to hypothesis testing of any 
treatment-related differences. The nonparametric Mann-Whitney test was used to 
evaluate significance of therapy on TGD, excluding censored observations. Kaplan- 
Meier plots were also constructed and the log-rank test was used to compare survival 
distributions for groups receiving IFN-a2b. Fisher's Exact test and binomial distributions 
were used to evaluate independence of the number of surviving mice. All hypothesis 
tests were done at a Type I error rate of 5%, and SPSS for Windows (Release 8.0) was 
used for the analyses. 



A thorough statistical analysis could not demonstrate statistical significance for the few 
long term survivors noted in Group 4 (GBC590B, 6.4 mg/kg and IFN-a2b, 10 x 10 6 
U/kg; n - 1), Group 5 (GBC590B, 6.4 mg/kg and IFN-a2b, 5 x 10 6 U/kg; a - 2), and 
Group 6 (GBC590B, 6.4 mg/kg and IFN-a2b, 2.S x 10 s U/kg; n » 2). 
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